Background and aims: Neurogenesis is upregulated following stroke, and may contribute to brain repair. Neurogenesis is typically studied invasively. Recently, transgenic mice were generated that express either Discoma sp reef coral red fluorescent protein (DsRed) , under the control of the migrating neuroblast promoter doublecortin (DCX). Therefore, the aims of this project were to employ noninvasive multimodal imaging to observe the timecourse and expression patterns of the neurogenic response following focal ischemia, in vivo. Methods: Male CD1 DCX-LUC mice (37 to 44 g) (n = 4) and C57/BL6 DCX-DsRed mice (29 to 35 g) (n = 3) received different durations (30, 20, or 10 mins) of transient middle cerebral artery occlusion (MCAO); one DsRed mouse received a sham procedure. Optical imaging was performed to detect fluorescence, or bioluminescence (using intraperitoneal administration of 150 mg/kg of luciferin), at 23 days prior to and 12 days post MCAO. Anatomical magnetic resonance imaging (MRI) scans (spin echo T 2 -weighted, and 3D fast low angle shot (FLASH) images) were acquired 4 days prior to and 7 days post-MCAO at 11.7 T. Two DsRed mice (including the sham) were sacrificed at 7 days post-MCAO and the other animals at 12 days. Brain tissue was processed for fluorescent immunohistochemistry for the imaging reporters in combination with DCX and GFAP. Results: Ischemia durations of 30 mins produced extensive lesions and mortality, as observed from T 2 maps, whereas smaller subcortical insults were produced using 10 to 20 mins of occlusion. No fluorescent signal was detected from the C57/BL6 DCX-DsRed animals in vivo, but photons produced from the oxidation of luciferin in the CD1 DCX-LUC mice were observed and counted. Emission was highest in the head in a pattern similar to the pathway of the rostral migratory stream in the brain ( Figure 1C and D) . Following MCAO the bioluminescent signal increased and appeared to shift laterally towards the injured hemisphere ( Figure 1E and F). Improved localization will be possible using co-registration of the optical images to the FLASH 3D MRI data set ( Figure 1A and B). Conclusions: These preliminary results indicate that monitoring the neurogenic response in vivo follow- Figure 1 (A and B): Horizontal and sagital FLASH images from a CD1 DCX-LUC animal at 4-days prior to mcao, (C and D): Corresponding bioluminescent images (counts/minute per cm 2 ) from the same animal 23 days prior to and 12 days post MCAO (E and F). Note the increase in bioluminescence after MCAO, and shift towards the ischemic hemisphere.
Objectives: Prevention and treatment of stroke, a major public Health concern in Western countries, are major challenges in modern medicine. Besides mortality and devastating neurovascular unit damages, post-stroke depression (PSD) is a frequent psychiatric complication (prevalence of 30%). PSD increases mortality rates and worsen functional outcomes. We have previously demonstrated that alpha-linolenic acid (ALA), a polyunsaturated fatty acid reduces the ischemic damage by limiting glutamate-mediated neuronal death. We aimed to create a global strategy based on three sequential injections of ALA for stimulating brain responses and decreasing the post-stroke psychiatric complications to achieve the best functional recovery. Methods:
(1) The protective effects of three sequential injections of ALA as pre-or post-treatment against stroke were determined using the MCAO model in mice. Because ischemic stroke often causes loss of the neural functions because of neural cell death, neurogenesis after ischemia should be important for compensation for and recovery of those functions. The stage of neurogenesis in the DG can be divided into three steps; (1) proliferation, (2) migration, (3) differantiation. 3 In the present study, we evaluate the three steps of neurogenesis in spinal cord after transient ischemia. Materials and methods: Male domesticated white rabbits (Japan) were subjected to reproducible models for spinal cord ischemia. To evaluate the three steps of neurogenesis after ischemia, we used bromodeoxiuridine (BrdU), highly polysialylated neural cell adhesion molecule (PSA-NCAM), and neural molecular antigen (NeuN), and glial fibrillary acidic protein (GFAP), as markers for proliferation, migration, and differentiation, respectively. Results: BrdU-labelled cells and PSA-NCAM-positive cells increased in the anterior horns of spinal cord at four days after ischemia. BrdU-labelled cells with PSA-NCAM expression were first detected in the spinal cord after 4 days of transient ischemia. A few of PSA-NCAM labeled cells with NeuN was detected after 7 days, however no PSA-NCAMlabelled with GFAP was detected. Conclusions: Our results indicate that ischemic stress could stimulate the ability of neurogenesis even in spinal cord. Our findings will be important in developing therapeutic intervention to enhance endogenious neurogenesis after spinal cord ischemia. Background and aims: Myocardial infarction (MI), also known as a heart attack, occurs when the blood supply to the heart is interrupted and finally this cause damage to myocardium. Recent studies showed that depression is frequently observed following MI, suggesting a link between heart disease and brain function. It has been reported that the neuronal death are occurred in the amygdala 72 h after 40 mins coronary artery occlusion. The amygdala is a central component of the limbic system and plays a crucial role in behavioral responses to emotional stress.in recent study, new neurons are produced in the amygdala, piriform cortex, and adjoining inferior temporal cortex in adult primates. Although some researchers have demonstrated the neuronal death in the amygdala after MI, no studies have been reported on cell proliferation/differentiation and gliosis in the amygdala after MI in rats. Methods: Induction of MI, Cresyl violet staining, Fluoro-Jade B (F-J B) histofluorescence staining and Immunohistochemistry for GFAP, Iba-1, Ki67 and DCX. Purpose: In this study, we examined cell proliferation and neuroblast differentiation in the amygdala and morphological changes in astrocytes and microglia 2 weeks after MI, when behavioral signs compatible with depression are detected after cardiovascular events. Results: In MI-operated group, cresyl violet positive neurons had condensed cytoplasm and Fluoro-Jade B-positive cells were detected. The cytoplasm of glial fibrillary acidic protein (GFAP) immunoreactive astrocytes and ionized calcium-binding adapter molecule 1 (Iba-1) immunoreactive microglia were hypertrophied and the processes in astrocytes and microglia were highly ramified and retracted in the amygdala. The number of Ki67 positive cells was significantly increased by 815% in MI-operated group compared to that in the sham-operated group. In addition, DCX immunoreactive neuroblast were abundant in the amygdala of MI-operated group. Conclusions: The neuronal death, reactive gliosis and cell proliferation is promiment 2 weeks after MI. However, the neuronal differentiation is not detected this region. These results suggest that MI induce neuronal damage, reactive gliosis and proliferation of glia and neurons. Background and purpose: We noted that transcription factor phosphorylation of cAMP response elementbinding protein (CREB) is associated with a proliferation of neural progenitor cells (NPC) in the subventricular zone (SVZ) after ischemia. We examined whether acute focal ischemia induces neurogenesis and the expression of phosphorylation of CREB in the ischemic area. Methods: Middle cerebral artery occlusion (MCAO) was administered to mice by filament insertion for 45 mins and sacrificed at 24 h, 72 h and 7 day after ischemia. 5-bromo-2-deoxyuridine (BrdU) was used to label proliferating cells and immunohistochemistry was performed.
Results: The numbers of BrdU/doublecortin (DCX) in the SVZ and the peri-infarct area significantly increased than contralateral side at 72 h (P < 0.05). Phospho-CREB/DCX double-labeled cells also increased in the SVZ at 72h (P < 0.05). However, a small numbers of phospho-CREB/DCX doublelabeled cells were seen from 72 h to 7day in the peri-infarct area. Conclusions: Our result showed that phosphorylation of CREB might play an important role in survival of newly generated NPCs in the SVZ and periischemic area after MCAO.
399. RNAI-mediated downregulation of Beclin1 attenuates focal cerebral ischemic injury and enhances neurogenesis in rats Objectives: Because autophagy appears to be occurring after cerebral ischemia, we tested the roles of Beclin 1-dependent autophagic way in focal cerebral ischemia in the rat middle cerebral artery occlusion model (MCAO).
Methods: Lentiviral vectors-associated RNA interference (RNAi) system was stereotaxically injected into the ipsilateral lateral ventricle to reduce Beclin1 expression. We than evaluated the ipsilateral infarct volume, autophagosomes formation, neurogenesis and apoptosis which might be modulated by Beclin1 RNAi. Results: Beclin1 RNAi not only inhibited the autophagosomes formation but also repaired the ischemic injury in the ipsilateral hemisphere. On the 14th day after MCAO, Beclin-1 downregulation by RNAi increased the number of neural progenitor cells, newborn immature and mature neurons and reduced the apoptosis of immature striatal neurons in the surrounding ischemic core of ipsilateral hemisphere. Conclusions: RNAi-mediated downregulation of Beclin1 improves outcomes after transient MCAO. This neuroprotective effect is likely exerted by inhibiting autophagy and apoptosis and enhancing neurogenesis. Objective: The general anesthetic isoflurane has been shown to confer neuroprotection against ischemic insults by a number of mechanisms including enhancing hyperpolarization by GABA, increasing levels of anti-apoptotic proteins, and reducing glutamate release. On the other hand, isoflurane has been implicated in the generation and accumulation of A plaques found in Alzheimer's disease (AD) and apoptosis in the developing brain. To investigate mechanisms of isoflurane-induced neurological change, levels of doublecortin (DCX), a marker of neurogenesis, c-Fos, a marker of gene activation, HSP70, a marker of cellular stress, and Bcl-xL, an anti-apoptotic marker, were compared in adult mice exposed to various concentrations of isoflurane and recovered for different lengths of time after exposure. Method: Adult, male CD-1 mice were exposed to 2 h of 0.6%, 1.3%, or 2% isoflurane anesthesia. After exposure, mice were given 2 h, 1, 6, or 14 days to recover. Immunohistochemistry involved staining for DCX, c-Fos, HSP70, and Bcl-xL. Blue fluorescence 4,6 0 -diamidino-2-phenylindole (DAPI) staining was used to identify cell nuclei. Doublecortin positive cells were assessed in the dentate gyrus. Cells positive for c-fos were counted in the cortex, amygdala, dentate gyrus, and CA1 region of the hippocampus. Results: No cells positive for HSP70 or Bcl-xL were detected in any brain region. There were DCX positive cells found in the dentate gyrus in all animals. Whether DCX immunoactivity is significantly increased in the anesthetized animals has yet to be determined. Three-way ANOVA showed that levels of c-Fos were significantly different with respect to brain region (P < 0.001), the number of days after isoflurane exposure (P < 0.001), and doses of isoflurane (P < 0.001) and that there was a statistically significant interaction between region, day, and dose. The overall level of c-Fos expression in the dentate gyrus was lower than that observed in any of the other assessed brain regions. In the hippocampal CA1 region, dentate gyrus, and amygdala, c-fos expression was elevated at the day 0 time point. In the cortex, c-fos expression on day 0 was lower in the anesthetized animals than in the control animals. Conclusion: Isoflurane anesthesia at sub-clinical and clinical concentrations caused neither cellular stress, as measured by HSP70, nor upregulation of antiapoptotic genes, as measured by Bcl-xL, in the adult mouse brain. Isoflurane did affect the expression of c-Fos, an immediate early gene. The effects of isoflurane on c-Fos expression are dose dependent, time dependent, and region dependent. DCX positive cells found in the dentate gyrus after isoflurane exposure may indicate induction of neurogenesis and is worthy of further investigation.
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865. Canonical Wnt signaling promotes neurogenesis in the adult murine brain and reduces apoptotic cell death following focal cerebral ischemia Objectives: Canonical Wnt signaling is a conserved pathway during neural development. [1] [2] [3] It is essential for the expansion of the pool of neural progenitors 4 and in conferring neuronal identity. 5 Wnt signaling is also indispensable for hippocampal neurogenesis. 6 However, the role of Wnt signaling in promoting neurogenesis within the adult cortex has not been examined to date. With this work we aimed to determine the role of Canonical Wnt signaling in the context of:
(1) adult neurogenesis and (2) neuroprotection following focal cerebral ischemia in mice.
Methods: 100 ng of purified Wnt-3a murine protein was injected intra-parenchymally into the cortex and striatum of 12-week old C57/Bl6 male mice. This was followed by daily administration of 5-bromo-2-deoxyuridine, BrdU, for one week followed by immunohistochemical analyses of the cell types present. Wnt-3a was injected in a similar manner 1 day after middle cerebral artery occlusion (MCAO), a model of focal cerebral ischemia, followed by BrdU administration for one week and immunohistochemical analyses, using activated Caspase-3 as a marker of apoptosis.
Results: When injected into the naïve adult cerebral cortex and striatum, Wnt-3a promoted de novo neurogenesis as indicated by the expression of GFAP, Nestin and Doublecortin. Cells positive for these markers were situated along the needle track and were also positive for the mature astroglial cell marker s-100b. In addition, there was a large pool of BrdU-positive IBA-1 (microglial) cells situated close to the neural progenitor cells. Injecting Wnt-3a after MCAO resulted in a significant (6-fold, P < 0.0001) reduction in apoptosis of the BrdU positive cells within the cortex and the striatum. This effect was also seen when Wnt-3a was injected prior to the insult, as well as up to 3 days after it and persisted at 6 months post-Wnt-3a and BrdU injection (P < 0.0001). Conclusions: Canonical Wnt signaling is able to induce de novo neurogenesis within the adult murine cortex and striatum, possibly by causing de-differentiation of mature astrocytes. The role of the pool of proliferating microglial cells is yet to be established. Both pre-and post-MCAO injection of Wnt-3a has a protective effect on the proliferating cells within the murine cortex and striatum. Objectives: The subventricular zone (SVZ) is the main neurogenic area in adult brain and after experimental models of stroke. In normal conditions the neuroblasts generated in the SVZ migrate and differentiate into mature interneurons in the olfactory bulb. After ischemia these neuroblasts migrate to the lesion areas indicating that adult neurogenesis can be modulated by pathological situations.
1,2 The specific relevance of the inflammation associated to CNS pathologies in adult neurogenesis is unclear. The first studies showed that inflammation was detrimental for hippocampal neurogenesis but the most recent studies indicated that this context is much more complex. [3] [4] [5] The aim of this study is to explore the effects of IL10 in the differentiation of the neural stem cell (NSC) from the postnatal SVZ in normal and pathological situations. Methods: Several primary cultures (dissociated, explants, neurospheres) from the postnatal SVZ were performed from postnatal rats. Cell viability, proliferation and differentiation were explored after interleukins treatment. In living cultures cell viability was measured by IdPr incorporation and cell proliferation was evaluated by a pulse of Brdu. Cellular markers (nestin, BIII tubulin, DCX, and others) were detected by immunofluorescence on fix cultures. By western blotting the intracellular pathways activated after interleukin stimulation were quantified. The studies were mainly focused in detect the intracellular activation of the Jak/Stat and MAPK pathways. By RT-PCR the levels of interleukins and its receptors were analyzed in cell culture and in in vivo samples. Histological analyses by immunofluorescence and western blotting of different cellular markers were evaluated in neurogenic and non neurogenic areas of the adult mice. Results: The postnatal SVZ express high levels of IL10 receptor. On primary cultures of the SVZ the exposure to IL10 stimulates the phosphorylation of STAT 3 as well as ERK1/2 p42-p44 (pErk). The inhibition of the MAPK pathway abolished the phosphorylation of Stat3. This observation indicates that pERK is upstream of STAT3 activation after IL10 stimulation. Double immunofluorescences techniques show that pERK is specifically activated on NSC (Nestin + ). The presence of IL10 on primary culture of SVZ for several days induces cell death but have not effects on cell proliferation. In these cultures Il10 induces changes in the number of NSC. Preliminary in vivo studies in IL10 KO mice indicate that the neurogenesis in the SVZ is altered.
Conclusions:
The present results show that NSC respond to IL10 by activation of ERK 1/2 that induces the phosphorylation of STAT3, and suggest that this anti-inflammatory cytokine plays a role in the NSC differentiation.
